Today around 80% of smokers worldwide live in low-and middle-income countries, and in most countries, regardless of country income group, tobacco use is more concentrated in low socioeconomic status (SES) populations. This meta-analysis was conducted to review current available evidences to determine the effectiveness of financial incentive strategies on smoking cessation among low-SES smokers. Database search using PubMed, Science Direct and Cochrane Library were used to search financial incentive intervention prior to October 2018. Appraisal of methodological quality was assessed using Cochrane Collaboration's tool. Six identified randomized control trials with 2450 and 2437 participants in intervention and control group respectively were included in the analysis. The random-effect model was used to combine results from individual studies. The pooled odds ratio (OR) was 2.16 (95% CI: 1.66-2.82) comparing financial incentive intervention with control. Heterogeneity was not significant across studies (Chi 2 = 8.17, p = 0.15, I 2 = 39%). Current evidences from the RCT researches suggest that financial incentives are promising potential strategy to encourage smoking cessation among low-SES smokers.
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Introduction
Cigarette smoking is the only legal product that kills a large proportion of its consumers when used as intended by its manufacturer. The World Health Organization (WHO) has estimated that around six million people die each year from tobacco use and projected to increase to eight million by 2030 if no strong tobacco control measures are put in place 1 . Today around 80% of smokers worldwide live in low-and middle-income countries, and in most countries, regardless of country income group, tobacco use is more concentrated in low socioeconomic status (SES) populations where the burden of tobacco-related illness and death is heaviest 2 . In addition, smokers in the low-SES are more likely to be trapped in the vicious cycle of smoking and disadvantages 3 .
Some studies reported that smokers in low-SES are as likely to prioritise and attempt quitting as high-SES smokers, but they are less likely to be successful and confident in quitting 4, 5 .
Smokers from low-SES face unique barriers to smoking cessation such as higher level of dependent on nicotine [6] [7] [8] [9] , higher level of stress in daily life 10, 11 and living in the pro-smoking community norm 3, 12 which increase the social stress and become a cue to smoke and prevent smoking cessation.
There is a growing enthusiasm for incentive-based programmes to change unhealthy behaviours, including smoking 13 , weight loss 14, 15 , alcohol consumption 16 , vaccination uptake 17 and levels of physical activity 18 . Incentives and rewards (terms used interchangeably) routinely feature in many smoking cessation programmes which can be used to encourage recruitment into the programme 19 , to reward compliance with the process 20, 21 , and to reward cessation achieved at predefined stages 22 . A variety of rewards have been used for these purposes, including cash payments, gift vouchers exchangeable for goods (excluding alcohol and cigarettes), food packages, certificates, promotional items such as clothes and others 23, 24 . The effectiveness of financial incentive strategies for smoking cessation were repeatedly evaluated in the general population 22, 25 . Thus, the aim of this study was to review current available evidences to determine the effectiveness of financial incentive strategies on smoking cessation among low socioeconomic smokers.
Methodology

Literature searches
This meta-analysis was performed based on PRISMA statement 26 . The literature search was performed on three databases which are PubMed, ScienceDirect and Cochrane Library. The search strategy utilized the PICO framework to improve searching for clinical question 27 . The search term used were: ("poor" OR "poverty" OR "low income" OR "disadvantage*" OR "low socioeconom*") AND ("financial incentive" OR "financial reward" OR "cash" OR "monetary" OR "payment" OR "lotter*" OR "gift card" OR "voucher") AND ("smoking" OR "tobacco" OR "quit smoking" OR "stop smoking" OR "smoking cessation" OR "smoking abstinence"). The search was not restricted to any duration timeline.
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Study Selection
The process of study selection was conducted in two phases by two reviewers after excluding duplicates studies. In the first phase, a pair of reviewers (F.H.J and Z.O) were independently screened the titles and abstracts for the potential article to be included in the study. During this phase, irrelevant studies were excluded, and any disagreement will be solved by the third reviewer (M.A.A.R). In the second phase, the full-text articles were retrieved for detailed evaluation for selection of articles. Study were included if they meet the following criteria: (i) Randomized controlled trials (RCTs) or clinical controlled trial (CCTs) that described the evaluation of financial incentive intervention with smoking cessation; (ii) among low-income or socially disadvantages smokers and (iii) adult smoker, published prior to October 2018. Studies that were not published in English, that were case reports or observational studies or full-texts not available were excluded.
Data Extraction
The selected articles that met the inclusion and exclusion criteria by the two reviewers were retained for full review. Several authors were also contacted to get details of the eligible studies. The characteristic of each studies was examined including setting, study location, participants, intervention, follow-up period, primary outcome measures and results of the studies.
Assessment of methodological quality
Studies included in the review were assessed for methodological quality and risk of bias using Cochrane Collaboration's tool 28 . The study quality was assessed by two authors (F.H.J and N.S) and any disagreement were resolved through discussion. The Cochrane Collaboration's tool has been widely used for assessing risk of bias in randomized trials 29 . Cochrane Collaboration's tools evaluates six domains: random sequence generation (assessing selection bias on allocation to intervention due to inadequate generation of a randomized sequence), allocation concealment (assessing selection bias on allocation to intervention due to inadequate concealment allocation prior to assignment), blinding of participant and personnel (assessing performance bias due to knowledge of the allocated interventions by participants and personnel during the study), blinding of outcome assessment (assessing detection bias due to knowledge of the allocated intervention by outcome assessor) incomplete outcome data (assessing attrition bias due to amount, nature or handling of incomplete outcome data) and selective reporting (assessing reporting bias due to selective outcome reporting). Each study was given a rating of "Low Risk", "High Risk" or "Unclear Risk" in the methodological quality for each domain according to pre-defined criteria 28
Meta-analysis
Random-effect model was used to estimate the pooled effect size from included studies as suggested by 30 . Odds ratio (OR) with 95% confidence interval (CI) and statistical measure of heterogeneity (Chi 2 and I 2 ) was calculated using Review Manager Ver5.3 31 . All studies were included in the meta-analysis. Subgroup and sensitivity analysis were performed if p<0.10 and I 2 value ≥ 50%.
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Outcome measures
The primary outcome measures were smoking abstinence at any point assessed after the start of the intervention. Smoking abstinence assess at 12-month duration or less after quit date is considered short-term abstinence while smoking abstinence assess at any point of time after 12 months is considered long-term abstinence 32 . Biochemically validated evidence of quit rates was preferred over self-reported quit rates and biomarker of cotinine-confirmed measures were preferred over carbon monoxide (CO) measures. To ensure consistency in outcome measure, 7-day point prevalence abstinence rates were preferred although continuous abstinence rate were used if this was the only outcome measure reported. Analysis using intention-to-treat approach was used if possible. Where study had more than one type of intervention group, the most intensive condition was compared to the control group 33 .
Results
Literature search
The initial search strategy yielded a total of 119 literatures where 18 articles were excluded because of duplication. The remaining 101 articles were screened for title and abstracts which further excluded another 62 articles for irrelevant studies (n=53), language other than English (n=4), review articles (n=4) and protocol study (n=1). The retained 39 articles were assessed for their eligibility. Among them; ten studies using different intervention other than financial incentive such as psychosocial intervention; 17 studies have different outcome measure such as measuring quality of life and tobacco cessation service engagement; five studies had different target population other than low-income or socially disadvantages smoker; and one study measuring cost-effectiveness of financial incentive for smoking cessation among low income smoker. Six remaining articles 20, 21, [33] [34] [35] [36] were included for meta-analysis. A flow diagram describing the article retrieval based on PRISMA flow diagram 26 is provided in Figure  1 . 
Characteristics of included studies
A detailed description of the included studies was listed in Table 1 . The included studies were published between 2015 and 2018. All studies were RCTs study design. Five studies were conducted in United States 20, 21, 33, 35, 36 and one study from Switzerland 34 . One study conducted among pregnant women 20 and one in mentally-ill adult 33 while others study participant were
Screening Identification
Abstract screened (n = 101) 37 ) and the incentives were given in gift cards or monetary form.
Evaluation of Quality of Studies
Individual rating for risk of bias in each study against the six domains from Cochrane Collaboration's tool are reported in Table 2 . Overall, most of the studies has low risk of bias across all six domains but blinding of participant and personnel was not possible to perform. Detail of assessments were provided in Supplemental Material. 
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Publication Bias
The shape and symmetry of the funnel plot of log ORs from the six studies as shown in Figure 2 suggest that there is minimal publication bias present. All of the studies have high precision except for one study 35 . 
Main Analysis
The meta-analysis data using random-effect model 30 combining all six studies to explore the effect of financial incentive intervention for smoking cessation in low socioeconomic group of smokers shown in Figure 3 . The forest plot illustrates the spread of the six studies risk estimates and their confidence intervals in relation to the summary OR of meta-analysis. There was no heterogeneity was found across studies (pheterogeneity = 0.15, I 2 = 39%). Based on the six studies, the pooled OR estimates showed that financial incentive intervention was significantly associated with smoking cessation among low socioeconomic group of smokers. (pooled OR: 2.16; 95% CI: 1.66-2.82).
When subgroup analysis done to explore between total amount of financial incentive received in the studies in relation to smoking cessation, the odds ratio of smokers who received financial incentive of more than USD500 was significantly magnified (pooled OR: 3.41; 95% CI: 1.67-6.97) compared to group that received financial incentive of less than USD500 (OR: 1.86; 95% CI: 1.53-2.26) as shown in Figure 4 . 
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Discussion
This study analyzed the evidence from a published RCTs identified from different databases to evaluate the effectiveness of financial incentive intervention on smoking cessation among low-SES. There was only six RCTs fulfilled the criteria that addressing this issue. The result of the metaanalysis that involved 2450 and 2437 participants in intervention and control group respectively suggest that financial incentive intervention have significantly higher smoking cessation rates The small number of relevant studies precludes conclusions regarding optimal amount of financial incentive to achieve effect even though the subgroup analysis showed that financial incentive more than USD500 have higher effect estimate. Furthermore, to date, there have been no studies done at regional area other than United States and Switzerland to explore different effect of financial incentive according to ethnic group that have different smoking behavior and level of nicotine dependent [38] [39] [40] This analysis provides a useful synthesis of RCT evidence on the effect of financial incentive on smoking cessation among low-SES and facilitates identification of future research opportunities. However, there are several caveats which concern the validity of the assessment results that must be acknowledged and interpreted with caution. The homogeneity across studies in the meta-analysis could be due to small numbers of included studies 28 . Besides, the pooled effect estimate does not differentiate duration of follow up and amount of financial incentive offered in the intervention group which are varies among studies.
The six trials reviewed had some methodological limitation. One study 36 Finally, among all trials, none described evidence of dose-response relationship according to amount of financial incentive offered with smoking cessation rates. Thus, amount of financial incentive that would yield optimal smoking cessation rate is unknown.
The longest period of follow-up assessment was done at 18-month 34 . Long term abstinence beyond this point doubt to be sustained as the trend of abstinence rates reduce by time 33, 34, 36 . The incentive might have the short-term desired effect but still weaken the intrinsic motivation. Thus, once the incentives have been removed, the desired outcome will be pursued less eagerly, suggesting challenges for long-term sustainability 45 . This similar pattern of behaviour changes was also seen in other incentive-based intervention 16, [46] [47] [48] .
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Policy Implication
Smoking cessation among low-SES smokers through financial incentive strategies are promising potential component. Nonetheless, there are challenges that need to be addressed in the effort to implement and sustain incentive-based policies such as feasibility, sustainability of funding mechanism through multifaceted approach and substantial commitment from government and nongovernment organization. Regulation on eligibility for low-SES to be a non-smoker as a prerequisite to receive financial assistance from social welfare or other financial institution should be a mandatory implementation which is similar of what some country did for vaccination issues 49 .
Future research
Future research in RCTs design to measure the effectiveness of financial incentive on smoking cessation in low-SES among diverse sociocultural may be required as smoking behaviour and nicotine dependence are genetically related 40, 50 . Furthermore, future RCTs should explicitly assess optimal amount of monetary offered to yield most desired effect of smoking cessation. Trial should be reported based on CONSORT statement 51 to facilitate quality assessment and ensure data availability for meta-analysis.
Conclusion
Current evidences from the RCT researches suggest that financial incentives are promising potential strategy to encourage smoking cessation among low-SES smokers.
